. The possible applications are presented and compared by 16 using heat and mass properties of novel composite SrCl2, which show their respective advantages when
model. It is indicated that with regard to thermal conductivity and permeability, plate samples show the 11 better performance than that of disk samples. The highest thermal diffusivity could reach 5.7 mm 2 ·s -1
12
when the density is 800 kg·m -3
. Correspondingly the highest thermal conductivity is 2. Potentials (GWP) [1, 2] . It is worth noting that sorption reaction process can be applied to both refrigeration and 
32
For heat and mass transfer enhancement, composite sorbent is considered as one effective method which has been widely investigated. As a major matrix of composite sorbent, expanded natural graphite (ENG) has 34 been selected for physical and chemical sorbents [3] , which was first invented by Carburet Company in US [4] . 
117

where λ(T) is the thermal conductivity at a testing temperature (W·m
119
(mm 2 ·s -1 ), Cp is the specific heat (J·g
is the density of the sample (kg·m -3 ). The random error of the 120 testing equipment is less than 0.1%, and the largest relative error is 5%. 
where K is the permeability of the samples (m 2 ), B is the shape factor, Pin and Pout are the inlet and outlet
137
pressure of the gas nitrogen, A is the area of sample cross section (m 2 ), R is the gas constant (J·kg -1 ·K -1 ), T is the 138 sample temperature (K) which doesn't change greatly, Δz is the thickness of the sample, μ and ρ are the gas 139 viscosity (Pa·s) and density (kg·m -3 ), respectively; ma is the mass flow rate of the gas (kg·s -1 ), va is the axial 140 velocity (m·s -1 ).
141
The error of permeability can be expressed as equation 7:
The pressure is investigated by the environmental temperature. The differential pressure that is tested by the 144 differential pressure meter with the error of 0.5%, and the gas mass flowrate is tested by the flow meter with the 145 error of 4%. The average relative error of K is calculated, and the error of permeability is 5.08%.
147

Experimental results and discussions
148
Thermal diffusivity
Since the samples with different densities and mass ratios of salt show the similar trends, mass ratios of 50%
150
between SrCl2 and ENG as well as densities from 500 kg·m -3 to 800 kg·m -3 are selected for further elaboration of 151 thermal diffusivity, which are shown in Fig.5 . Fig.5a and Fig.5b 
where β is the mass ratio of SrCl2 with respect to the total mass of the novel composite sorbent, γ is the mass 
229
Al@C, the heat and mass transfer performance can be adjusted to satisfy the different demands, which will be 230 more flexible for real applications. Therefore, thermal conductivity and permeability of disk and plate composite
231
SrCl2 are key parameters when simulating the performance for different types of reactors.
232
In order to further demonstrate the method to evaluate the sorption reactors by using heat and mass
233
transfer properties of the novel sorbent, sorption reactor 2 is exemplified and analyzed for TES application since
234
it is common to be used in the real sorption systems. Table 2 demonstrates the main parameters for the sorption 235 reactor 2 in the simulation. The mathematic models could be referred to our previous work [28] , which are 236 according to the coordinates of Fig.11a . Properties of the disk samples for the simulation are selected as the 237 density of 500 kg·m -3 and mass ratio of salt from 50% to 80%, and property of the pure SrCl2 is also used for 238 comparison. Fig.12 indicates the power density of sorption reactor 2 by using the novel composite SrCl2 with 239 different mass ratios, which is classified into heat and cold power density. Power density is defined as the heat
240
and cold power output with respect to the unit mass of the sorbent, which is the key parameter to assess the 
248
The overall system compactness and cost saving are also analyzed as shown in Fig.13 . For a sorption 249 system with 2kW required cooling power, the required mass of novel composite SrCl2 increases with the 13 increment of the mass ratio from 50% to 83% based on the simulation results, which ranges from 23.7 kg to 27 251 kg. Compared with the required mass of 57 kg pure SrCl2, it is decreased up to 58%. Correspondingly, the 252 volume of the sorption reactor could be reduced up to 27%. As the metal part of the reactor decreases with the 253 decrease of the mass of the composite sorbent, both reductions of metal and composite sorbent will be 254 considered for the overall cost saving. As Fig.13 shows, the overall cost of the sorption reactor could be reduced 255 up to 23.3% by using the novel composite SrCl2. 
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